Background: Cerumen obstructing visualization of the tympanic membrane in children is a common and frustrating problem. Docusate sodium, triethanolamine polypeptide, and saline were compared to determine their effectiveness in relieving cerumen obstruction in children.
Conclusion: Application of docusate sodium or triethanolamine polypeptide did not significantly improve the proportion of tympanic membranes that were completely visualized vs application of the saline control.
Arch Pediatr Adolesc Med. 2003; 157:1177 -1180 C ERUMEN OBSTRUCTING the ear canal is a common problem in children and impedes the physician from examining the tympanic membrane. Complete visualization of the tympanic membrane is an important part of the physical examination, especially in the young, febrile child. Cerumen obstruction can also cause hearing loss and irritation. Attempts at removal of cerumen can be very frustrating for the physician and the patient. Several methods are commonly used in the emergency and outpatient setting, including irrigation, suction, and manual removal with a curette. 1 Often these methods are unsuccessful in children.
Several studies have compared the use of different cerumenolytic agents. Agents have been studied both in vitro and in vivo and have included olive oil, sodium bicarbonate, hydrogen peroxide, para dichlorobenzene, docusate sodium (Colace), and triethanolamine polypeptide (Cerumenex). [2] [3] [4] [5] [6] [7] [8] [9] These studies included no comparison control agents or enrolled no or very few children. The purpose of this study was to determine whether there was a significant difference between docusate, triethanolamine polypeptide, and normal saline as control, with or without irrigation, in removing cerumen obstruction in children in the emergency and outpatient setting.
METHODS
A randomized, controlled, double-blind trial design was used to compare the cerumenolytic activity of docusate, triethanolamine polypeptide, and saline control. The institutional review boards of the University of Louisville, Ky, and Norton Healthcare, Louisville, approved the project. Informed consent was obtained from the parent or guardian for each patient enrolled. The trial was conducted on a convenience sample of patients aged 6 months through 5 years who had complete or partial cerumen obstruction of the tympanic membrane when evaluated at either an urban tertiary care children's hospital emergency department or a large general pediatric clinic, both in Louisville. Patient demographics in each facility were, on average, very similar. Patients were enrolled between August 2001 and April 2002. Exclusion criteria included otitis externa, myringotomy tubes presently or placed within the last 2 years, suspected perforation of the tympanic membrane, severe hearing loss in 1 or both ears, known allergy to the study agents, or prior complication from ear irrigation. 10 For each eligible patient, cerumen was determined to cause complete or partial obstruction of the tympanic membrane by 1 of 4 investigators. Complete obstruction was defined as the physician being unable to visualize any of the tympanic membrane secondary to cerumen. Partial obstruction was defined as the physician being able to visualize part of the tympanic membrane but not all membrane landmarks, including light reflex, ossicles, and mobility. Wax was characterized as soft, hard, or mixed based on color and consistency. To determine interobserver variability, each investigator examined the same 26 ears prior to study initiation to evaluate the degree of obstruction of the tympanic membrane. A value of 0.72 was obtained, showing a good amount of agreement. Using a computerized random-number program, syringes with 1 mL of docusate sodium, triethanolamine polypeptide, or normal saline were placed in consecutively numbered envelopes by a hospital pharmacist. Each enrolled patient was then assigned the next numbered envelope.
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After enrollment, 1 mL of substance was instilled into the patient's external auditory canal by a trained nurse. Parents were asked to keep children lying with that ear facing upward for 15 minutes. The nurse then had the patient turn the ear downward to drain any remaining fluid. The same physician investigator examined the ear to determine if it was completely or partially obstructed or if complete visualization of the tympanic membrane was possible. If the membrane was not completely visualized, the ear was irrigated by the enrolling physician or nurse with 50 mL of tepid tap water (85°-95°F). A 60-mL syringe with an 18-gauge angiocatheter precut to a length of 1.5 cm was used for irrigation. The angiocatheter was inserted 2 to 3 mm into the ear canal, aimed along the posterior-superior canal wall, 11 and pressure, as allowed by syringe and angiocatheter size, was used to irrigate the canal. After irrigation, the physician investigator again examined the ear to determine if the tympanic membrane could be completely visualized. If not, irrigation was repeated. The physician examined the ear a final time to determine the degree of visualization of the membrane. If at any time during the study patients complained of significant pain, dizziness, nausea, hearing loss, or drainage in their throat, the study was discontinued and an adverse event was recorded on the study form.
The main outcome for this study was the proportion of ears achieving complete visualization of the tympanic membrane after use of the agent and irrigation if necessary. The main outcome and categorical pretreatment variables were statistically analyzed using a 2 test or a Fisher exact test. Continuous pretreatment variables were analyzed using an analysis of variance test. A sample size of 90 was estimated to achieve 80% power to detect a 40 percentage-point difference between the treatment groups (␣ = 0.05; 2 with df = 2). A 40 percentagepoint difference was considered to be significant based on previous studies. 8 SAS statistical software version 8.02 (SAS Institute Inc, Cary, NC) was used for the analyses, and PϽ.05 was considered statistically significant.
RESULTS
Ninety-three patients were enrolled during the study period. One patient was removed because of a protocol violation, leaving 92 patients for analysis (Figure) . Mean±SD patient age was 34.7 ± 18.1 months, and 50 (54%) patients were girls. Comparison of pretreatment characteristics indicates that each treatment group was similar in age, sex, race, type of wax (soft, hard, or mixed), and the number of tympanic membranes partially and completely obstructed ( Table 1) . Compared with the pediatric clinic, a higher percentage of patients enrolled in the emergency department received triethanolamine polypeptide (42% vs 15%) and fewer patients received saline (22% vs 45%). However, patients enrolled in the docusate sodium group at each site were evenly distributed (36% vs 39%). This was the result of chance randomization. The pretreatment characteristics of patients sorted by site were very similar.
Of the analyzed 92 patients, 34 received docusate, 30 received triethanolamine polypeptide, and 28 received saline control. Potential confounders, including study site, different investigators, and type of wax, were analyzed. The difference in the success rate between sites was not significant (P =.64), nor was the difference between investigators (P=.58). The only trend was that the success rate for soft wax (68%) was higher than for mixed (50%) or hard (43%) (P=.13). This may have been statistically significant in a larger sample size.
One minor adverse event was reported. This patient had a small amount of ear canal bleeding after irrigation but was able to complete the study. No further treatment was required.
COMMENT
Many different substances have been studied and advocated as cerumenolytic agents. Docusate is commonly prescribed as a stool softener; however, physicians also recommend it as an effective cerumenolytic agent. Chen and Caparosa 12 commented on its use in an office setting across a 5-year period. They described it as relieving cerumen with no adverse effects. Triethanolamine polypeptide also has been used for years as a cerumenolytic agent.
Several studies without pediatric patients have evaluated docusate and triethanolamine polypeptide as cerumenolytic agents, often with conflicting results. One study compared docusate and mineral oil prior to ear irrigation as well as irrigation alone. 9 They found no statistically significant difference between the use of either cerumenolytic agent prior to irrigation and irrigation alone. A study by Proudfoot 7 determined an 88% success rate when triethanolamine polypeptide was used prior to ear irrigation. However, a study by Chaput de Saintonge and Johnstone 6 compared triethanolamine polypeptide with olive oil prior to ear irrigation. Although they found no difference in the amount of wax removed, triethanolamine polypeptide required significantly less volume for irrigation. No pediatric patients were enrolled in any of these studies.
A recent study by Singer et al 8 compared the effectiveness of docusate and triethanolamine polypeptide as cerumenolytic agents when applied prior to irrigation. Fifty patients were enrolled, with only 14 patients aged 5 years and younger. Overall, they found that docusate was significantly more effective than triethanolamine polypeptide (82% vs 35%). In pediatric patients aged 5 years and younger, docusate was even more effective than triethanolamine polypeptide (90% vs 0%). However, only a small number of pediatric patients were enrolled and only 4 of 14 received triethanolamine polypeptide. This study did not have enough power to draw a conclusion in the population aged 5 years and younger. It was also limited by the lack of a control agent.
Our study compared docusate and triethanolamine polypeptide in only the young pediatric population (Յ5 years of age). A control was also included to help determine whether irrigation alone may be the main reason for improvement. The results of our study do not support the use of either docusate or triethanolamine polypeptide as cerumenolytics prior to ear irrigation.
A limitation to our study was that it was a convenience sample based on the availability of an enrolling physician, although we have no reason to believe that children seen at other times would have had a different outcome. In addition, although the method for ear irrigation was clearly stated in the protocol, physicians and nurses performing the irrigation may have differed in their technique and effectiveness. The color of each of the agents is different, which could potentially allow the investigator to determine which agent a patient received. We tried to minimize this blinding error by having the nurse place the agent in the ear and then have patients turn their heads to drain the agent before the investigator examined the ear a second time. Finally, normal saline was chosen as the control agent, because we wanted a liquid to help maintain blinding. In addition, we wanted a substance that would remain stable and sterile in a syringe for months at a time. There is a possibility that saline could have cerumenolytic properties; however, this is unlikely. It is possible that 1 mL of saline may have loosened the wax, making irrigation more successful. Irriga-
What This Study Adds
The efficacy of many different cerumenolytics has been studied. Docusate sodium has been shown to be more effective than other agents in the acute removal of cerumen. However, this use in young children has not been well evaluated.
This study looked exclusively at young children with cerumen obstruction. We compared docusate sodium, triethanolamine polypeptide, and normal saline as control, with irrigation if needed, and found no difference between the agents. Despite recent literature recommending the use of docusate sodium prior to ear irrigation in cerumen obstruction, we found this not to be effective in children aged 6 months through 5 years. tion alone was not studied as a separate treatment arm to maintain blinding within the study design.
In conclusion, this study did not find a significant difference in the proportion of tympanic membranes able to be completely visualized after application of docusate or triethanolamine polypeptide vs saline control in the pediatric population.
